Behavioral and biological risks of women seeking HIV test in an anonymous testing center  by Ribeiro Filho, Ayrton Daniel et al.
O
R
IG
IN
A
L 
 
A
R
TI
CL
E
360
Behavioral and biological risks of women seeking  
HIV test in an anonymous testing center 
Authors
Ayrton Daniel Ribeiro Filho1
Paulo César Giraldo2
Maria José Penna 
Maisonnette de Attayde 
Silva3
Rose Luce Gomes do 
Amaral4
José Eleutério Junior5
Ana Katherine da Silveira 
Gonçalves6
1MD, PhD, Universidade 
Estadual de Campinas 
(Unicamp), Brazil
2Post-doctorate, Weill 
Cornell Medical College, 
Cornell University, Division 
of Microbiolgy and 
Immunology; Head Professor, 
Tocogynecology Department, 
Unicamp, Brazil 
3MSc in Health Sciences, 
Universidade Federal 
do Rio Grande do Norte 
(UFRN); Assistant Professor, 
Universidade Potiguar, Brazil 
4MD, PhD in Gynecology, 
Unicamp; Physician, 
Tocogynecology Department, 
Unicamp, Brazil
5PhD in Gynecology, Unicamp; 
Professor, Tocogynecology 
Department, Universidade 
Federal do Ceará, Brazil 
6PhD, Unicamp; Professor, 
Tocogynecology Department, 
UFRN, Brazil
Submitted on: 01/04/2011
Approved on: 02/17/2011
Correspondence to:
Paulo C. Giraldo
Universidade Estadual de 
Campinas 
Cidade Universitária 
“Zeferino Vaz”
Rua Alexander Fleming, 101, 
Campinas
13083-881, São Paulo, Brazil
Phone/Fax: (19) 3788-9306.
giraldo@unicamp.br
We declare no conflict of 
interest.
©2011 Elsevier Editora Ltda.  
ABSTRACT
Due to the high prevalence and morbidity sexually transmitted diseases are highly relevant to public 
health, especially for women. Objectives: To determine and compare the behavioral and biological 
risks associated with human immunodeficiency virus acquisition. Methods: A group of 253 women 
who voluntarily sought anonymous testing were interviewed to find out their behavioral risk. Bio-
logical risk was identified by means of gynecological exam, colposcopy as well as blood and cervi-
covaginal sampling for serological and microbiological exams. Using known traditional risk factors, 
a table of scores classified the subjects into high, low and absent for behavioral and biological risks. 
Frequency and percentage of each risk was tabulated and the correlation between risks was obtained 
by calculating the Kappa statistic. Results: 79.8% of subjects were found to have behavioral risks, and 
79.1% biological risks. It was also found that 66.7% of the women (169) with high behavioral risk 
also had high biological vulnerability. However, 31 out of 51 women without any behavioral risk had 
biological vulnerability 12.2 %. The Kappa statistic demonstrated low agreement between the latter 
risks [K = 0.05 95% CI (-0.06 to 0.17)]. Conclusion: Women who seek care in centers for anonymous 
testing have high biological risk, which is neither proportional nor concurrent to behavioral risk. 
The low concordance found between these risks suggests the need for routine gynecological investi-
gation (clinical and microbiological) for all women. 
Keywords: HIV; sexually transmitted diseases; women.
INTRODUCTION
The acquired immune deficiency syndrome 
(AIDS) was identified almost 20 years ago 
and quickly became one of the leading causes 
of death worldwide. The World Health Or-
ganization indicates that the human immu-
nodeficiency virus (HIV) has infected nearly 
33.2 million people. An annual incidence of 
2.5 million and a mortality of 2.1 million are 
estimated.1,2 An evaluation of the epidemiolog-
ical history of HIV infection reveals that initial 
infection spread rapidly among the sexually ex-
posed, suggesting an association between HIV 
and behavioral factors.3 
Several behavioral factors have been rec-
ognized and accepted as HIV infection facili-
tators:4-7 a history of multiple sexual partners, 
sexually transmitted diseases (STDs), unstable 
marital status, use of intravenous drugs, sex 
with HIV-positive partners, first sexual experi-
ence prior to 14 years of age, use of oil based 
lubricants, practice of anal sex, being under 
45 years of age, inconsistent use of condoms, 
recent use of intrauterine device, sex under the 
influence of alcohol, as well as sex involving 
traumatic bleeding or during menstruation.3-7 
Although high-risk sexual behavior seems 
to be directly associated with the increase of 
STD/AIDS,7 it is not the only cause for the 
spread of AIDS, as women with low-risk be-
havior are also infected by HIV.6 It is impor-
tant to note that sexual behavior is not the only 
risk factor for HIV acquisition. Vulvovaginitis, 
cervicitis, HPV, genital ulcers, and use of illicit 
drugs also play a role in HIV transmission.8-12
Clinical conditions like vulvovaginal ulcers, 
excoriations, cracks, cervicitis, or coinfections 
(Chlamydia trachomatis, herpes simplex, hu-
man papilloma virus – HPV) can all increase 
the risk of STD/AIDS.8-11 Inflammatory non-
ulcerative genital conditions such as vulvo-
vaginitis, cervicitis and pelvic inflammatory 
disease have also been shown to be important 
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risk factors. Another consideration is that diagnosis of a 
sexually transmitted infection should increase suspicion of 
other STDs.8-11 
The prevalence of HIV infection is increasing among 
women of all ages and regions, thus reducing the male/fe-
male ratio to 3/2.10 Several epidemiological studies show a 
growing number of HIV infected women. In recent years 
heterosexual transmission has been identified as the most 
important means of infection7 and women with the fastest 
growing incidence. This could be due to untreated genital 
infections: adequate treatment of such infections would pro-
vide the opportunity to restore the vaginal flora as well as 
the integrity of the genital mucosa, thus reducing the risk of 
HIV acquisition.8,9,11
In order to reduce the risk of female HIV infection, sev-
eral studies have established the necessity of an active search 
for other parallel diseases, in addition to serological testing 
and behavioral counseling.1,2,12,13 In Africa, Laga et al.14 re-
ported that the treatment of genital disorders could reduce 
the rate of HIV infection in HIV-exposed people. The pur-
pose of this study was to determine if there is any correla-
tion between biological and behavioral risks for acquisition 
of HIV infection in women. If correlation between biologi-
cal and behavioral risks is poor, as expected, the knowledge 
could help create new strategies to decrease the transmission 
and acquisition of HIV/AIDS.
MATERIAL AND METHODS 
A cross-sectional study involving 253 women analyzed the 
association between behavioral and biological risks associat-
ed with HIV infection. Women who spontaneously came to 
the Center of Anonymous Testing (CAT) located in down-
town Campinas, São Paulo State, Brazil, a city of approxi-
mately one million inhabitants, were invited to take part in 
the study. CATs are outpatient clinics distributed through-
out Brazil. They consist of medical clinics without a lab or 
any other structure for treatment or diagnosis, where blood 
samples are taken and gynecological exams are freely pro-
vided to all patients. Patients who attend these clinics feel 
threatened by the possibility of hosting HIV or any kind of 
STD.
Women included in the study underwent a gynecological 
evaluation and had blood drawn for serological and micro-
biological tests. Women who were on systemic or topical an-
tibiotics, as well as new or expecting mothers were excluded.
After signing the term of free informed consent, all 
patients were interviewed and examined by the principal 
investigator in a gynecology office at the CAT. The in-
terview lasted for an average of one hour and included 
20 questions on topics such as demographic information 
(age, educational and economic level) and sexual behav-
ior (oral sex, anal sex, condom use, number of partners, 
STDs, drug use, etc.).
Eight milliliters of blood were drawn from each patient 
forearm, centrifuged and the plasma sent to the Laboratory 
of Immunology and AIDS and checked for syphilis (VDRL 
and ELISA), HIV, hepatitis B, C and E.
Using the ELISA technique, the serological tests for 
hepatitis B, C and E (anti-HBc, anti-HCV, anti-HEV and 
HBs Ag) were performed in the hepatitis study group lab-
oratory /Unicamp. Serological tests: anti-HAV IgM and 
anti-HBc and HBsAg IgM were detected by EIA (Abbott 
Laboratories, Abbott Park, IL, USA, and Wiesbaden-Delk-
enheim, Germany). Anti-HCV was tested using a second-
generation EIA (Abbott Laboratories). Anti-HEV IgM and 
anti-HEV IgG were assayed by EIA (Genelabs Diagnostics, 
Singapore, and Abbott Laboratories, respectively). All as-
says were performed in duplicate according to the manu-
facturer instructions.
Genital infections caused by CT, NG, or HPV were diag-
nosed by sampling the uterine cervix by second-generation 
Digene® Hybrid Capture Assay in preserved cervical-vaginal 
material in Universal Collection Medium (UCM, Digene®) 
as recommended by the manufacturer. Positive results were 
retested for identification of CT-DNA, NG-DNA and HPV-
DNA in the specimen. Positive and negative controls were 
performed in triplicate. All tests were duplicated, and cases 
reaching the values specified by the manufacturer were con-
sidered positive.
Vaginal secretion was collected from the upper third side 
using a sterile spatula and Gram stained to look for the pres-
ence of bacterial vaginosis. Diagnosis of abnormal vaginal 
flora was defined by the Nugent criteria,15 while candidiasis 
was diagnosed by the presence of vaginal hyphae and tricho-
moniasis by the presence of flagellate. 
In this study, the presence of behavioral risk was assessed 
according to the literature: present age, obstetrical history, 
contraceptive method, age at first sexual intercourse, number 
of sexual partners over the past five years, high-risk sexual 
partners, history of fellatio or anal sex, irregularity of condom 
use, sexual practice with an HIV positive partner, drug injec-
tion user, history of STDs, prior consultation at CAT, as well 
as previous surgery and gynecological complaints. 
The presence of biological risk took in consideration 
the following factors, as previously defined: presence of 
cervicitis (Chlamydia and gonococcus) and vulvovaginitis 
(candidiasis, trichomoniasis), abnormal vaginal flora (bac-
terial vaginosis), vaginal ulcers, HPV infection, all findings 
from clinical and gynecological exams, as well as labora-
tory tests.8-11 
Concordance of biological and behavioral risks was test-
ed by the weighted kappa statistic.16,17 
This study was approved by the institutional ethics com-
mittee and followed the Guiding Medical Doctor recom-
mendations of the Biomedical Research Involving Human 
Subjects and the Declaration of Helsinki.18
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RESULTS
The mean age of subjects was 29.1 years (± 9.1); demograph-
ic data of study subjects are found in Table 1. Sexual char-
acteristics related to behavioral risks are listed in Table 2. 
 Age at first sexual intercourse was shown to be 17.2 years 
(± 3.4), while contraception was used by 91.8%, and 35.1% 
of the cases were nulliparous. In the sample 35.9% had had 
between one and two pregnancies, 14.6% had a history of 
STD, 7.9% had an HIV-infected partner and 1.6% of the 
women admitted to be drug addicts. It was observed that 
79.8% of these women had at least one behavioral risk for 
HIV infection. Approximately 30% of patients had been 
sexually active with more than five partners in the past 
five years, and 44% were not monogamous. In addition, all 
women used condoms irregularly, 88% with a fixed partner 
and 58.4% with different partners. The practice of anal sex 
was reported by 32.8% women, and 14.6% reported a history 
of STD while 19.0% had had a partner at risk.
Table 2 shows that there was one or more biological risks 
(biological vulnerability) found in 79.1% (200/253) of the 
women studied. The most common were abnormal vaginal 
microflora (bacterial vaginosis) (43.1%), cervicitis (Chla-
mydia and gonococcus) (17.0%), vulvovaginitis (candidiasis 
and trichomoniasis) (17.0%) and vaginal ulcers (8.3%).
Only five women were found to have HIV infection: four 
of them had behavioral risk (Table 1) while three had bio-
logical risk (Table 2). Two subjects presented both types of 
risks, while one only behavioral, and two only biological. 
Table 3 shows that both an elevated frequency of be-
havioral risk, 79.8% (202/253), and biological risk, 79.1% 
(200/253), were found among the women studied. It was 
also noticed that 66.7% of the women (169) who had high 
behavioral risk also had high biological vulnerability; 
however, 31 out of 51 women without any behavioral risk 
had biological vulnerability. Agreement between behavio-
ral and biological risks assessed the weighted kappa coef-
ficient used the categories proposed by Landis & Koch.19 
Updated support for the choice of the kappa coefficient 
was provided by Viera et al.17 In this study the correlation 
between the behavioral risk and biological risk was found 
to be low or negligible [weighted kappa coefficient = 0.05 
95% CI (-0.06 to 0.17)].
DISCUSSION
Evaluating the epidemiological history of HIV infection, it 
appears that initially there was a rapid spread of infection in 
the population of greater sexual exposure, explained by the 
causal relationship between HIV and behavioral factors.3-7 
There is no doubt that sexual risk is directly associated with 
increased STDs. However, this alone could not be respon-
sible for the spread of STDs, especially in populations with 
low risk behavior. It is of utmost importance to recognize 
Table 1. Behavioral risks for HIV infection among 
253 women attending an anonymous test center for 
AIDS
Total behavioral risk n (202) (%) 79.8
Irregular use of condom  170 88.0a 
 (monogomous) 
Irregular use of condom  66 58.4b 
 (non-monogomous) 
Fellatio 14 56.9
Infrequently non-monogamous  113 44.4
Frequently non-monogamous 60 23.7
Sexual partners ≥ 5 (five years)  85 33.1
Anal sex  83 32,8
Previous history of STD  37 14.6
Sexual partner with high risk for HIV  48 19.0
HIV + partner  20 7.9
Use of injected drugs  04 1.6
a170 cases of 193 monogomous women (only one sexual 
partner).
b66 cases of 113 non-monogamous (several sexual partners).
Biological risks of HIV infection
Table 2. Biological risk for HIV infection among 253 
women attending an anonymous test center for AIDS
Total biological risk 200 (n) 79.1 (%)
Abnormal vaginal microflora  109 43.1 
(bacterial vaginosis)  
Cervicitis (Chlamydia and gonococcus) 43 17.0
Vulvovaginitis (candidisis)  43 17.0
HPV infection  22 8.7
Vaginal ulcers  21 8.3
Asymptomatic 151 59.3
Table 3. Distribution of biological and behavioral 
risk among women attending an anonymous test 
center for AIDS
Total behavioral                         Biological risk 
risk Positive Negative  
 200 (79.1%) 53 (20.9%)
Positive 202 (79.8%) 169 (66.7%) 33 (13%)
Negative 51 (20.1%)  31 (12.2%) 20 (7.9%)
*Kappa coefficient = 0.05 (-0. 06 to 0. 17).
**Kappa coefficient of ≤ 0.20 = minimal correlation between 
behavioral and biological risk.
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the social and biological mechanisms involved in increasing 
STDs vulnerability in low-risk populations, since the major-
ity of infected women in Brazil present low-risk behavior. 
In the 1990s, it was believed that data gathered from 
anamnesis would create the possibility to define female be-
havioral groups most likely to be exposed to HIV infection. 
However, it is not clear whether this behavioral risk rep-
resents a biological risk as well. Clarification on this point 
could help developing protocols, helping doctors and the 
general population to identify the risks.
It was observed that only 66.7% of women with behavioral 
risk were also biologically vulnerable, 13% presented behavioral 
risk without biological risk and 12.2% suffered biological risk 
without behavioral risk. It was observed in this study that the 
correlation between behavioral risk and biological vulnerability 
scarcely existed. As a result, HIV infection is a possibility not only 
for women with high behavioral risk, but also for those with low 
behavioral risk and high biological risk. This conclusion is also 
supported by the fact that only five women were found to be in-
fected, however discordant: those presenting behavioral risks did 
not necessarily present biological risks, and vice versa. This being 
said, no specific group is targeted within the general population, 
concluding that all women are vulnerable. It is important for 
national health programs to determine the overlap between the 
two types of risk in order to help health officials determine which 
groups should receive interventions to prevent HIV infection. 
This lack of correlation between behavioral and biologi-
cal vulnerability causes difficulties when identifying the pro-
file of women who would benefit most from gynecological 
appointments. Thus, a routine check-up is also important 
for asymptomatic and low risk women.
Considering the observed aspects, gynecological consulta-
tion with genital microbiological evaluation seems to be essen-
tial for asymptomatic women with low-risk behavior, since we 
observed a high prevalence of biological vulnerability in patients 
with low-risk behavior. In this study it was found that 59.3% of 
women who had biological vulnerability were asymptomatic: 
confirming the absence of behavioral risk does not rule out risk 
of HIV infection due to biological factors.
Biological vulnerability has already been described in some 
groups of women. Studying women in a rural community of 
South Africa, it was observed that 61% of asymptomatic women 
attending a family planning clinic suffered from genital altera-
tions.19 Similar results were found in 25% of women seen in a 
family planning clinic in Texas (USA).20 In Brazil an epidemio-
logical study of genital alterations commonly seen in primary 
health care was done after having observed a high prevalence 
of genital lesions in asymptomatic women.21 
Asymptomatic women with high biological risk and low be-
havioral risk seem to be common. However, the present report 
is the first in which the women felt at risk, and as a result sought 
an anonymous HIV testing center. Considering this, we can say 
that our results are unique.
The greatest difficulty for HIV health programs aiming 
to decrease the rate of infection is reducing poverty, thus in-
creasing prevention campaign results.22 Lopman et al.23 in 
a Zimbabwe study found that HIV incidence and mortality 
rates, and perhaps behavioral risk, were higher in lower so-
cioeconomic groups. The latter, similar to the present study, 
also found no relationship between behavioral factors and 
higher STD biological vulnerability. Another study of HIV-
infected Brazilian women supported these findings by con-
cluding that the majority of subjects (55.6%) had a single 
sexual partner during the five-year period.24
The results of our study were somewhat unexpected. The 
literature shows that a history of STDs is a marker for other 
STDs.8,9,11 Thus, it was expected that these women would pre-
sent high prevalence of facilitating factors for STDs. Nonethe-
less, in this investigation having had a history of STDs reduced 
biological vulnerability. The most plausible explanation for this 
finding is that some women who had suffered a psychological 
trauma as a consequence of the STD diagnosis and treatment 
seem to have adopted safer behavioral habits afterwards, and 
thus may have incorporated into their lives the importance 
of a preventive gynecological routine. This supposition rein-
forces the hypothesis that information on prevention through 
gynecological control can assist in the creation of substantial 
behavioral modifications allowing for safer sexual practices.
The greatest limitation of this study is the fact that it is 
cross-sectional: the investigator had contact with the sub-
jects only once, thus removing the possibility of establishing 
a trusting relationship with the patients, reducing the po-
tential for greater confidence and veracity on the part of the 
patients. Another limiting aspect is inherent to the subjec-
tive approach of the questionnaire and the clinical assess-
ment, providing low reproducibility. Finally, the structure of 
the CAT outpatient clinics limited this study to certain tests, 
some not being the most appropriate for the desired results.
Despite these limitations, it is possible to consider that 
women with high behavioral risk are not necessarily at 
higher risk of infection than those with high biological risk. 
Even though disassociated, both types of risk can either be 
encountered in one individual or not. In conclusion, no vari-
able seems capable to identify the risk for HIV infection.
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